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This project  used  the  interRAI  based,  community  health  assessment  (CHA)  to  develop  a model  for  identi-
fying  current  elder  drivers  whose  driving  behavior  should  be reviewed.  The  assessments  were  completed
by  independent  housing  sites  in  COLLAGE,  a non-proﬁt,  national  senior  housing  consortium.  Secondary
analysis  of  data  drawn  from  older  adults  in  COLLAGE  sites  in the  United  States  was  conducted  using  a
baseline  assessment  with  8042  subjects  and  an  annual  follow-up  assessment  with  3840 subjects.  Logis-
tic  regression  was  used  to develop  a Driving  Review  Index  (DRI)  based  on  the  most  useful items  from
among  the  many  measures  available  in the CHA  assessment.  Thirteen  items  were identiﬁed  by  the logistic
regression  to predict  drivers  whose  driving  behavior  was  questioned  by  others.  In particular,  three  vari-
ables  reference  compromised  decision-making  abilities:  general  daily  decisions,  a recent  decline  in ability
to  make  daily  decisions,  and  ability  to manage  medications.  Two  additional  measures  assess  cognitive
status:  short-term  memory  problem  and  a diagnosis  of  non-Alzheimers  dementia.  Functional  measures
reﬂect  restrictions  and  general  frailty,  including  receiving  help  in transportation,  use of  a  locomotion
appliance,  having  an  unsteady  gait,  fatigue,  and  not  going  out on most  days.  The  ﬁnal  three  clinical  meas-
ures  reﬂect  compromised  vision,  little  interest  or pleasure  in things  normally  enjoyed,  and  diarrhea.  The
DRI  focuses  the  review  process  on  drivers  with  multiple  cognitive  and  functional  problems,  including  a
signiﬁcant  segment  of potentially  troubled  drivers  who  had  not  yet  been  publicly  identiﬁed  by others.
There  is a need  for simple  and  quickly  identiﬁed  screening  tools  to  identify  those  older  adults  whose
driving  should  be reviewed.  The  DRI,  based  on  the  interRAI  CHA,  ﬁlls  this  void.  Assessment  at  the  indi-
vidual  level  needs  to  be part of  the  backdrop  of  science  as  society  seeks  to target  policy  to identify  high
risk  drivers  instead  of  simply  age-based  testing.© 201
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1. Introduction
One of the more difﬁcult issues facing older adults, their fami-
lies, friends, and clinicians is how to screen for driving safety. For
community dwelling older adults whose goal is to “age in place”,
premature driving cessation may  have a profound impact, partic-
ularly in areas where safe and sufﬁcient public transportation is
lacking. Ceasing driving has been linked with isolation, depression,
and associated functional impairment (Wood et al., 2008). In addi-
tion, evidence suggests driving cessation can result in further health
declines (Edwards et al., 2009). Decisions regarding continuing or
Open access under CC BY-NC-ND licenseceasing driving extend beyond the individual. Within the typical
community, there is a concern with public safety and the well-being
of others who could potentially be harmed by aging drivers with
decreasing capacity.
 license.
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According to the American Medical Association, motor vehicle
ccidents are the leading cause of injury-related deaths among peo-
le 65–74 years old and the second leading cause (after falls) for
eople between the ages of 75 and 84. The oldest drivers involved
n automobile crashes are at the highest risk for severe injury and
eath (Hanrahan et al., 2009). When using estimated annual travel
istance, the fatality rate for drivers 86 years and older is nine times
igher than drivers 25–69 years of age.
The appropriate goal is clear: do not interfere with the contin-
ed driving of those elders who have the capacity to drive, while
ntering into a driving dialogue with elders whose driving capacity
s questionable. Unfortunately, there is no uniform, standardized
pproach to identifying those whose driving may  be question-
ble. Many US states rely on self-regulation of driving by older
dults. Some states have systems in place for referring question-
ble drivers for public review and scrutiny, with special attention to
tatements made by the elder’s physician. Physician assessment of
riving ability is variable with reported accuracy between 62% and
8%, the highest accuracy being reported for physicians who  have
een specially trained in dementia care (Ott and Anthony, 2005).
ost physicians have received no special training in assessing driv-
ng function and there is no standard ofﬁce assessment of driving
afety. Moreover, if there were such tests, the physician would be
n a position to refer only those persons with whom he/she came
n contact.
As physicians are only part of the answer, other current options
or identifying elders at risk include referrals for special road tests,
imulation tests, and paper-and-pencil tests. For a small group
f elders, referral to on-road and off-road risk assessments have
rovided families and clinicians with information indicative of haz-
rdous driving behavior. On-road approaches include driving tests
n both open roads (Kay et al., 2008; Shechtman et al., 2010;
tt et al., 2012) and closed-tracks (Ponsford et al., 2008). Driv-
ng assessment with off-road simulators also have been an area
f active research, with tests simulating approaching intersections,
aking lane changes, attempting on-street parking and identify-
ng hazardous road conditions (Devlin et al., 2012; Lavallière et al.,
012; Edquist et al., 2012; Wood et al., 2013). Salander et al. (2011)
aise a word of caution, suggesting that older adult errors with
n- and off-road testing may  be the result of acquired bad driving
abits and not necessarily reﬂective of decreased ability to drive
afely. These road test methods are effective in situation speciﬁc
onditions, but few elders are exposed to these methods and less
ntensive and less costly testing methods are more common.
Self-assessment of driving abilities is another approach that may
e used to determine driving cessation but results are questionable.
n a study implementing an in-vehicle device to monitor driving
bility, Blanchard and Myers (2010) found that lower self-report
cores were associated with less driving time, shorter distance trav-
ling and avoidance of challenging driving situations. Self-ratings
f driving ability also have a down side, as Ross et al. (2012) found
hat older adults’ ratings of their driving abilities did not correlate
ith actual previous citations or crash ratings. Providing feedback
n cognitive abilities to older adults whose qualiﬁcations for an
nsurance discount were examined did not impact driving cessation
r self-rated driving ability. The feedback, however, did inﬂuence
riving behaviors such that older adults were less likely to drive in
hallenging situations (Ackerman et al., 2011). Among older adult
olunteers attending a driver’s education course, perceptions of
isks, beliefs and attitudes toward driving and openness to change
ppear to be useful for self-regulation of driving (Tuokko et al.,
007).Warning signs include changes in driving skills from the past,
atterns of more frequent mistakes and minor dents or scraped
n the car. More serious signs are frequent accidents, confusion
etween the gas and brake pedals, inability to see or judge hazards, Prevention 63 (2014) 104– 110 105
getting  lost, confusion with highway exits, and failure to stop at red
lights. In a meta-analysis by Mathias and Lucas (2009) focusing on
cognitive batteries associated with declining driving performance,
predictors included measures of perception, attention, reasoning,
memory, executive function and language. In work conducted by
Aksan et al. (2012), visual, motor and cognitive tests were eval-
uated for predictive ability of performance on a measured road
test. Only cognitive measures (judgment of line orientation, mem-
ory, visual-motor speed and executive function) were predictive of
driving performance. Thus, performance-based cognitive measures
to screen for at-risk adults may  be effective in predicting future,
at-fault motor vehicle crash (Ball et al., 2006). Others have identi-
ﬁed poor performance on maze tests as predictors of performance
based road tests (Niewoehner et al., 2012) and crash history (Staplin
et al., 2013). In spite of the numerous predictive models for poor
driving performance, there are many inﬂuencing factors that fall
outside of the measures of cognitive testing (Anstey et al., 2012;
Park et al., 2011; Antin et al., 2012). In particular, the ability of the
older adult to self-identify their limitations with cognition, phys-
ical function, and vision was associated with inﬂuencing driving
behaviors (Anstey et al., 2005).
Ultimately, community-dwelling elderly drivers are faced with
a difﬁcult decision when considering if and when to restrict their
driving. Autonomy, safety concerns from the individual and their
family, clinician input and state driver license renewal policy are
inﬂuencing factors. The ability to recognize dangerous driving
behavior requires an oft-denied acknowledgement of functional,
visual, or cognitive decline. Modiﬁcation of driving behavior such
as driving only during daylight hours or within a limited mile
radius from home is an effective way  for elders to reduce driv-
ing dangers without eliminating the option of driving entirely.
However, at what point should an aged adult stop driving alto-
gether? Because cognitive function is critical to safe driving and
may decrease the driver’s safety awareness, adult children are often
left to decide on their own  when a parent is no longer “safe to
drive”.
It is within this arena that this paper describes an assessment-
based model for identifying current elder drivers whose driving
behavior should be reviewed. The decision by an elder “to give up
the keys” is complex and dependent on the driver’s perception of
ability, alternative transportation arrangements, and pressure from
family, friends, and physicians to limit or stop driving. In this study
we used variables in the interRAI Community Health Assessment
(CHA) system to identify persons whose continued driving is ques-
tioned by others. Ross et al. (2012) has noted that the questioning
by others of the wisdom of the person continuing to drive is asso-
ciated with lower self-ratings of driving ability (Ross et al., 2012).
This study uses this judgment to tap into the underlying latent con-
cept of driving risk. From this, a risk model can be developed that
is predictive of who  is driving now, will stop driving over time, and
will commence driving.
The  interRAI assessment systems on which this modeling effort
is based are used around the world in community programs (e.g.,
17 US states, most Canadian Provinces, and countries as diverse as
Hong Kong, New Zealand, Finland, and Switzerland) (Hirdes et al.,
2008).
The sample used to create the new driving-risk model consists of
elders living in independent housing sites across the United States
where the sites participate in the COLLAGE program. COLLAGE is
a non-proﬁt, national consortium of senior housing environments.
To its members, COLLAGE offers a web-based version of the inter-
RAI CHA. This approach to standardized assessment generates,
at least annually, a small yet comprehensive set of measures on
disease state, clinical complications, cognition, function, mood,
social supports, environmental conditions, medication use, health
service use, and, most importantly for this paper, an assessment
1 sis and Prevention 63 (2014) 104– 110
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Table 1
Independent variables and CHA measurement.
Variable Measurement
Short-term memory Memory OK vs. memory problem – recall after 5 min
Cognitive  function 7 item – Cognitive Performance Scale (Morris et al.,
1994;  Paquay et al., 2007)
Communication Making self understood; ability to understand others –
5  point Likert scale
Hearing  and vision Ability to hear with appliance, if used; ability to see in
adequate  light – 5 point Likert scale
Mood problems Three  indicators of depressed, anxious or sad mood – 4
point  Likert scale
IADL  performance Eight routine activities around home or community in
last  3 days (e.g., housework, meal preparation,
managing medications) – 6 point scales
ADL performance Consider all episodes over last 3 days of 10 ADLs (e.g.,
bathing, dressing, and locomotion) – 6 point Likert
scales
Mode of locomotion Uses an assistive device for ambulation
Disease states Primary diagnosis or diagnosis present for various
disease states including Alzheimers, other dementia,
congestive heart failure, cancer, diabetes, stroke
Clinical conditions Presence in last 3 days of various health conditions
including falls, unsteady gait, dizziness, dyspnea,
diarrhea, constipation, syncope, fatigue, pain; as well06 J.N. Morris et al. / Accident Analy
f whether others have suggested that the elderly person limits or
tops driving.
Completion of the interRAI tool occurs through a conversation
etween the resident and an assessor who has completed training
ithin COLLAGE. The trained assessor follows a standard protocol
or eliciting relevant and accurate information (Morris et al., 2010).
he assessor will use multiple sources of information including the
lder adult, spouse, and family members to complete items on the
ssessment.
Our aim is to identify the unique characteristics of the older
dult whose continued driving had been questioned, as compared
o drivers for whom we have no report that their driving had been
uestioned. This approach – asking whether someone has ques-
ioned a behavior and expressed concern – is used in screens for
ther problems affecting older adults, such as memory and alco-
ol use (NIAAA, 1995; Morris et al., 2010). Of course, not all who
thers may  feel to be problematic drivers will be known to our
ssessors, but the number known should be sufﬁcient to identify
he underlying latent model of risk.
We also look at how the model coming out of this work relates to
hether the person was or was not driving at baseline, subsequent
essation of driving by the one-year follow-up assessment, and the
nitiation of driving by those who at baseline did not drive.
.  Methods
We  carried out a secondary analysis of data drawn from older
dults in COLLAGE sites who were assessed using interRAI’s CHA
ystem, of which the scientiﬁc basis has been well established
Morris et al., 2010). The sample was drawn from subjects assessed
n COLLAGE sites from several US states between 2004 and 2012.
wo assessments were used: (a baseline assessment performed on
042 subjects and an annual follow-up assessment on 3840 of these
ame subjects.
The  CHA assessment includes two items that relate to the elder’s
riving. The ﬁrst item assesses whether the person drove a car
or other vehicle) in the last 90 days. The second item assesses
hether anyone had suggested that the driver limit or stop driv-
ng. The sample used to develop the driving review model was
imited to all participants who were driving at the baseline assess-
ent (n = 4803). The dependent variable is a dichotomous item
hich asks whether or not an elder’s driving had been ques-
ioned.
Our review of factors that might translate into the need for a
eview of potential unsafe driving focused on the following types
f measures: cognitive performance, functional performance, clini-
al/health status, and several demographic measures. In our review
f the literature, the cognitive and then functional variables take
recedence – thus, they ﬁrst enter the ﬁnal logistic equation.
nly then do we consider the clinical and demographic measures.
he primary cognitive measures assessed executive function capa-
ility (overall and separately in the areas of managing ﬁnances
nd managing medications) and short-term memory. The func-
ional measures included performance in diverse sets of ADLs (e.g.,
athing, walking, grooming, and dressing) and IADLs (e.g., house-
ork, meal preparation, and use of transportation for shopping
nd other activities). The functional measures also included use of
ppliances and sedentary lifestyle, as indicated by not leaving the
ouse, fatigue, and unsteady gait. Clinical health frailty indicators
ncluded measures such as stroke, pain, mood, falls, dyspnea, diar-
hea, vomiting, weight loss, hearing loss, self-reported health, and
ecent hospitalizations. Demographic status indicators included
ge, sex, and marital status. In total, 56 independent variables were
valuated. Table 1 provides more information on selected indepen-
ent variables.as  associated stays in a hospital or an emergency
department visit
The ﬁrst set of analyses involve bivariate comparisons to iden-
tify which independent variables are individually related to our
dependent measure – whether anyone else has suggested that the
elder limit or stop driving. For each measure, we  ﬁrst evaluate
whether scores on the independent variable relate signiﬁcantly to
whether driving is in question. If there was  a relationship, we  select
the best threshold to create a dichotomous variable, and rerun the
analysis to assess the signiﬁcance and odds ratio of the relation-
ship.
The variables that passed this signiﬁcance step are then orga-
nized into domains: cognitive, functional, and clinical/demo-
graphic. Backward logistic regressions are completed for the vari-
ables in each of these sets to identify which independent variables
were signiﬁcantly related to the dependent variable within a mul-
tivariate framework.
Next,  the sets of variables identiﬁed in the series of three multi-
step single logistic regression models are brought together to form
the ﬁnal item set. From the literature, the most crucial items identi-
ﬁed by others are in the cognitive domain, and thus the signiﬁcant
cognitive variables, identiﬁed in the prior step, are entered into the
model. Second, the signiﬁcant functional variables are evaluated
in the prior analysis are considered as potential additive items in
the model, using a backward exclusion procedure. We  assume that
some of the functional variables will be excluded from the model
based on their co-linearity with one or more of the cognitive terms
already in the model. Finally, in step three, the signiﬁcant clinical
and demographic variables are reviewed, again using a backward
exclusion procedure.
The  variables from this ﬁnal pooled logistic regression are
then summarized to create the Driving Review Index (DRI). Each
item is scored as zero or one, where one indicates the response
associated with a higher likelihood of having someone suggest
that the person should limit or stop driving, and then all are
summed. The higher the person’s score on the index, the greater
the likelihood that someone is concerned with how that per-
son drives. Finally, a cut point is selected so that we are able
to make a dichotomous decision as to whether a further driv-
ing review is warranted. In selecting this cut point we consider
the increase in rates across the count of problems on the DRI,
seeking the most appropriate inﬂection point at which the rate
jumps.
sis and Prevention 63 (2014) 104– 110 107
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cognitive, functional, and clinical problems.
For those driving, Fig. 2 displays the relationship between the
dichotomous form of the DRI and whether or not others believe
the elder should limit or stop driving. Among elders in the DRI risk
83
8.1 5.3 3.6J.N. Morris et al. / Accident Analy
. Results
At the time of the baseline assessment, 40.2% of the elderly sub-
ects did not drive, 54.5% drove and their driving ability was not
eported as having been questioned, and 5.3% drove and there was
t least one person who suggested that the elder’s driving should
e limited or stopped. Data from the annual follow up revealed
hat 9.4% of subjects who drove at baseline had stopped driving
y follow-up and 12.6% of those who did not drive at baseline had
egun to drive one year later.
The sample was somewhat older than the typical cross-section
f elders in America. The average age was 80 years and 37.8% of the
ubjects were 85 years of age or older. Within this sample 67.8%
ere female, 48.4% were married, 89.8% were white, and 53.7% lived
lone. For these demographic sub-groups, driving status followed
 predictable pattern – with signiﬁcant inter-category differences.
ewer of the very old drove than the young old – e.g., 32.4% of those
0–94 drove as compared to 73.8% of those 65–75. Males were more
ikely to drive than females – 69.3% vs. 55.6%; and persons who were
arried were more likely to drive than elders who were widowed
 70.6% vs. 49.6%.
At  the individual independent variable level, almost all of the
easures tested (47 of 56 variables) individually were signiﬁcantly
elated to the dependent variable, i.e., the questioning by others
bout ceasing or limiting driving (not shown). These independent
ariables cover all domains under review, including ﬁve measures
f cognition, four of communication and vision, three mood, six
ADLs, 10s ADLs, three measure of activity status, one demographic
age), and 15 health frailty measures. Of these signiﬁcant indepen-
ent measures, 42 of the 47 had an odds ratio of 2.0 or higher.
These  items were then arrayed by domain (cognition, func-
ion, clinical/demographic) and each set of variables was  analyzed
sing a backward elimination logistic procedure. The three, ﬁrst
tage backward logistic regressions models identiﬁed ﬁve cogni-
ion measures, six functional/performance measures, seven clinical
omplexity measures, and one demographic measure (age). Thus,
f the 57 signiﬁcant independent measures, 19 emerged from this
tep in the analysis. When these three sets of measures were next
valuated on a stepped basis within a single logistic regression
odel, we end with 13 items: ﬁve cognition measures, ﬁve func-
ional/performance measures (a drop of one measure), and three
linical complexity measures (a drop of four measures, plus the
rop of age).
Table  2 presents descriptive information for the 19 measures
valuated for potential inclusion in the ﬁnal model. The tables
ist each items’ relationship to whether the person’s driving was
uestioned, the univariate odds ratio (all of which were signif-
cant), and the multivariate odds ratio for the 13 measures (of
he 19) identiﬁed in the ﬁnal multivariate logistic model. The
nal model, deﬁning elders whose driving is questioned, is deter-
ined largely by the presence of multiple cognitive and functional
roblems.
Of the clinical measures, only three entered the model: the per-
on has little interest in things he/she used to enjoy, some level of
ision impediment, and the presence of diarrhea.
Of the cognitive measures, three variables reference compro-
ised decision making abilities: making general daily decisions,
anaging medications, and a recent decrease in decision making
bility. Of the two remaining cognition variables one references the
resence of a short-term memory problem and the other indicated
he presence of a dementia other than Alzheimers.
The ﬁve functional variables in the model capture a diverse set of
ndicators of the person’s sedentary lifestyle. These measures point
o persons with fatigue, unsteady gait, and a tendency not to leave
he house. They are likely to use an appliance in walking and have
omeone with them when they drive.Fig. 1. Percent distribution of risk factor count by sample.
The dichotomous form (where one indicates a problem and zero
the lack of a problem) of the 13 items identiﬁed in the ﬁnal mul-
tivariate logistic equation were summarized to create the Driving
Review Index. This index has a potential score range of from 1 to 13,
where the higher the score, the greater the likelihood for review.
Fig. 1 displays the index count for different samples. Among drivers,
half have an index score of zero (no risk factors present), and almost
90% have a score less than three. Among non-drivers, slightly over
60% have a score greater than two.
Among those whose driving was questioned, about a quarter
of persons have none of these risk factors. They have no cognitive,
function, or visual problems. Of the remaining drivers in this group,
19% have a single problem and 16% have two problems. Together
these three groups make up about 60% of those whose driving was
questioned. They may  drive poorly, but their driving would appear
to have little to do with underlying cognitive, functional, or clinical
problems. There are poor drivers among this subset, as there are
among drivers of all age groups, and they might beneﬁt from some
type of driving retraining program. Entering into a dialogue about
their continued driving would not seem to be warranted.
This leaves about 40% of those whose driving was questioned
who have three or more risk factors, and this value represents the
most obvious initial inﬂection point across the scale. It is at this cut
point that a driving review seems to be warranted, and this cut point
thus deﬁnes the dichotomous form of the Driving Review Index
(or the DRI). Among all drivers about 11% fall into this category;
among non-drivers, about two-thirds are in this category; while
among those whose driving was questioned 40% have three or moreFig. 2. Driving and DRI assignment.
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Table 2
Items  evaluated in ﬁnal logistic regressions.
Independent variables % Elders driving questioned
by  others (5.3% total)
Univariate odds ratio
for  questioned
Multivariate odds ratio
for questioned
Cognitive measures
Daily  decision making – not independent 39.7 8.13 2.10
Short-term memory problem 19.7 3.08 1.52
Dementia other than Alzheimers 39.4 7.37 2.08
Decision making decline in last 90 days 33.6 5.73 1.46
Connote manage medications without help 35.7 6.98 1.77
Functional measures
Cannot  prepare meal without help 23.1 3.61 NS
Cannot use transportation without help 39.6 7.99 1.96
Use of locomotion appliances 18.5 2.95 1.55
Does not go out daily 18.4 3.10 1.70
Unsteady gait most days 16.5 2.40 1.32
Fatigue in all but normal daily activities 22.1 3.13 1.35
Clinical/health frailty
Little  interest or pleasure 25.1 3.79 1.68
Vision problem 17.0 2.40 1.50
Diarrhea on most days 17.3 2.22 1.65
Falls  17.1 1.91 NS
Unstable health conditions 24.5 3.70 NS
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oSelf-rated health – fair or poor 18.2 
Hospital stay in last 90 days 18.8 
Age 90 or older 15.7
roup, for 30.4% of the persons, someone has suggested that the
erson limit or stop driving. Stated alternately, about 70% of those
ho had others question their driving do not fall into the DRI risk
roup – they had none or few of the cognitive and functional prob-
ems that made those in the risk group stand out. At the same time,
here were many drivers who had not been identiﬁed as being at
isk who had three or more of these risk characteristics – 5.3% of
ll drivers fall into this category. Together this suggests that about
% of all drivers should have their driving reviewed based on their
nderlying cognitive and functional deﬁcits. In fact, more people
ave these problems that were so identiﬁed by the persons’ friends
nd relatives.
Using the annual follow up data, we examined the relationship
etween driving change and the person’s earlier driving review sta-
us. Fig. 3 presents these results. About 29% of elders in the DRI risk
roup stopped driving in the next year. This contrasts to 7.7 of elders
ot in the DRI risk group (for an odds ratio of 4.87). At the same time,
ew elders in the DRI risk group began or returned to driving in the
ext year (1.8%). This contrasts to the almost one-quarter return
o driving rate for those who were not in the DRI review group at
aseline (odds ratio of 8.01).Fig. 4 displays information on age, driving, and DRI review status.
he distribution of persons who drive drops steadily after age 79,
oing from 85% who drive at age 75–79, to 70% at age 85–89, and
nly 27% for persons 95 or older. For those still driving, the need for
Fig. 3. One year change in driving by DRI risk status.2.63 NS
2.66 NS
2.06 NS
a driving review rises with age, starting at 6% for those 75–79, to
16% for those 85–89, and 32% for those 95 or older. Of all persons,
drivers and non-drivers, about 80% of persons 75–79 do not require
a driving review. This number drops to 60% for those 85–89, and
27% for those 95 or older.
4.  Discussion
In this study we  have identiﬁed key cognitive, functional, and
clinical items that correlate with both the perception of others con-
cerning the elders’ risk of continuing to drive and subsequently the
elder’s decision to stop driving. The dependent variable in this anal-
ysis is based on a clear statement by others that they are concerned
with the elders driving. Based on any one of a number of factors,
they believe there is a need for a change. We did not expect all at
risk drivers to be identiﬁed through this process and that proved
to be the case. In fact, one of the strengths of the approach is the
fact that the DRI picks up so many potentially problematic drivers
who had not been identiﬁed by others. While we  have no data on
crashes, we  do have a clear statement of how others perceive the
driving of the elders, and our goal with this model was to iden-
tify the latent concept that lies behind the decision to enter into a
discussion about future driving and not driving.
The independent measures entering the DRI are not new –
they have considerable face validity. For example, over a decade
ago, Sims et al. (1998) stated that increased risk was not medical
condition related but rather associated with decreased functional
capability. Like our model, they identiﬁed impairments such as
decreased vision and visual spatial defects, cognitive impairment,
and decline in function of the musculoskeletal system as key fac-
tors related to the crash behavior of elders. Marottoli et al. (1994)
similarly reported that there was a relationship between increased
driving review score and being able to walk fewer blocks and having
more foot abnormalities. Cognitive performance is an area in which
many have reported a relationship between decreased capacity and
driving problems (Man-Son-Hing et al., 2007; Lincoln et al., 2009;
Hermann et al., 2006). Finally, vision impairments also are com-
monly reported. In an Australian study, older drivers with a vision
problem were more likely to limit their driving (Charlton et al.,
2006).
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All of the identiﬁed independent measures on which the DRI
s based, ﬁt within models that have been previously reported.
hey are routinely assessed in geriatric practices and would be a
seful screening measure for clinicians, nurses, and administrators
ealing with community populations to evaluate elders for driving
afety.
One of the strengths of this model is that it can be easily
ntroduced across the world in the widely disseminated interRAI
ssessment systems including both the Home Care and Community
ealth Assessments. The model then may  be used to identify those
lder adults who should be deemed at question of driving. From our
nalyses, we recommend entering into a driving discussion with all
rivers who have a DRI of 3 or higher. But as we would with any
odel indicating risk, we also recommend that assessors not limit
hemselves to such persons. They may  wish to use a lower cut point
nd there may  be individual cases that, for whatever reason, war-
ant follow-up. The DRI is a guide and a good clinician should always
e prepared to follow his/her own instincts.
The individuals with a score of three or higher on the DRI have
hysical or cognitive limitations and consideration should be given
o curtailing or stopping their driving. The proportion to which
his criterion applies is shown to increase with age – one in four
etween 85 and 89, over 40% between 90 and 94 and almost 75%
ver age 94.
Interestingly, we have seen that risk factors begin to rapidly
ncrease over age 80 which is exactly the age category when fatal car
rashes start to dramatically increase. All would agree that the criti-
al population to target for evaluation is those individuals that have
ultiple risk factors who continue to drive. In our model, we specify
lderly drivers who have three or more of the DRI risk factors.
.  Conclusion
The issue of older adult driving is critical not only at an indi-
idual level with the elders themselves, families, and practitioners,
ut also on a broader societal level. In a study looking at all fatal
ar crashes in the US for elderly vs. middle aged it was  found
hat persons age 85 and older who have had an in-person license
enewal have lower crash rates (Grabowski et al., 2004). Somend DRI review.
states  are piloting a tiered approach: every ﬁve years Maryland
uses a computer administered Driving Health Inventory that scores
modiﬁcations of the UFOV, MVPT, Trails A and B, Rapid Paced Walk,
Delayed Recall, and Head/Neck ﬂexibility in a single battery. The
impact of these new programs and policies underscores a need for
periodic re-evaluation, spaced at the shortest practical intervals but
not more than two  years apart, in order for the functional capac-
ity to be applied effectively by licensing authorities, (Staplin et al.,
2013, p. 389). The DRI ﬁts nicely into this paradigm, with annual
scheduled reassessments using the interRAI CHA.
There is a need for simple and quickly identiﬁed screening tools
to identify those at increased risk for car crashes. The interRAI-
based CHA ﬁlls this void. We  have correlated simple assessment
measures with decisions not to drive and hope that there is further
research to identify high risk drivers for road testing. Screening at
the individual level needs to be part of the backdrop of science as
society seeks to target policy to identify high risk drivers instead of
simply age based testing.
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